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(57) ABSTRACT 
This invention relates to a fitting for mounting to the 
ends of smooth wall tubes, particularly smooth wall 
tubes having a bead on the ends thereof. The fitting 
both grips and seals the inside diameter of the tube, with 
positive adjustable handle torque action. 
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FTTING FOR SMOOTH WALL TUBES 

This application is a continuation-in-part of copend 
ing application, Ser. No. 901,609, filed May 1, 1978, 
now U.S. Pat. No. 4,154,465, which is, in turn, a con 
tinuation-in-part of Ser. No. 816,157, filed July 15, 1977 
and now abandoned. 

BACKGROUND AND BRIEF DESCRIPTION OF 
THE PRESENT INVENTION 

This invention relates to a fitting for mounting to the 
ends of smooth wall tubes, particularly tubes of copper 
or aluminum having on the end thereof a bead or a 
flange fitting brazed thereto. 
The fitting of the present invention is generally re 

lated to those types of fittings disclosed in the U.S. Pat. 
Nos. 3,738,688; 3,779,587; and 3,868,132. 
The fittings disclosed in the above-mentioned United 

States patents are mounted to the end of a smooth wall 
tube by, generally, compressing a tubular plug against 
the outer diameter of the tube upon translation of a ram 
element within the housing thereof. Such fittings pro 
vide a good seal and holding action so that fluids pass 
ing through the smooth wall tube may be sealed by the 
fitting, or may be conveyed out of the fitting into auxil 
iary tubing mounted thereto. 
The fittings disclosed in the above-mentioned co 

pending application Ser. No. 901,609, are particularly 
designed for application on short protrusion or ex 
panded refrigeration and air conditioning tube ends 
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existing on all industrial components, such as, for exam 
ple, condensers, evaporators, compressors, header as 
semblies and the like. In many cases, the tubing is thin 
walled, and fittings of the type disclosed in the above 
identified United States patents can distort the tube ends 
when fitted thereto. 

Accordingly, this copending application provides a 
fitting that not only grips on the outside diameter, but 
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also seals on the inside diameter. The counter forces of 40 
ID sealing and OD gripping at the same point eliminate 
the possibility of tube distortion especially on minimum 
wall tubing even at elevated pressures. 

In many applications where a rubber tube or hose is 
to be attached to a connection such as the end of a 
smooth wall tube, the tube has a bead provided on its 
end, or a flange fitting is brazed to its end. The rubber 
tube or hose is slipped over the bead onto the tube, or 
onto the flange fitting, and then is secured thereon with 
a clamp. The bead in combinaton with the clamp pro 
vides greater securement on the rubber tube or hose 
with the connection. The fitting of the present invention 
is particularly applicable for use with smooth wall tubes 
of this type, to both grip and seal the tube on its inside 
diameter. 

Accordingly, it is an object of the present invention 
to provide an improved fitting for mounting to the ends 
of smooth wall tubes. More particularly, it is an object 
to provide such a fitting which is designed for applica 
tion on tubes having beads or flange fittings on the ends 
thereof, to grip and to seal the inside diameter of the 
tube. m 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the nature and objects 
of the invention, reference should be had to the follow 
ing detailed description taken in connection with the 
accompanying drawings, in which: 
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2 
FIG. 1 is a sectional view taken longitudinally 

through a fitting exemplary of the invention, in its inop 
erative position; and 

FIG. 2 is a similar view of the fitting, in its operated 
position. . 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Referring now to the drawing, in FIGS. 1 and 2, a 
tube fitting 10 is illustrated which comprises a generally 
elongated housing 12 including a body 14 to which is 
threadedly affixed at its upper end an adjusting nut 15. 
Within the other or lower end of the body 14 is a collect 
operator 16 which is secured therein, as more fully 
described below. A shaft 20 extends longitudinally 
through the adjusting nut 15, the body 14, and the col 
lect operator 16. The upper end of the shaft 20 is flat 
tened and has an aperture 22 provided in it, for receiv 
ing a fastening pin or rivet 24, for securing the shaft 20 
to a handle 26, 
The lower terminal end of the shaft 20 has a resilient 

sealing member 32 disposed about it, and the sealing 
member 32 is sandwiched between a pair of seal stops 34 
and 36. The sealing member 32 and the seal stops 34,36 
are retained thereon by means of a nut 28 threadedly 
affixed to the end of shaft 20. The seal stops 34 and 36 
are of a washer-type construction. The resilient sealing 
member 32 may be made of rubber or other like mate 
rial, and is generally of a cylindrical configuration. 
A split collet 40 is disposed about and is slidably 

engageable with the lower end of the collet operator 16. 
The collet operator 16 and the collet 40 have compli 
mentary conical-shaped cam surfaces 42 and 44 on 
them, respectively, for operating the collet 40 to grip a 
tube end, as more fully described below. The upper 
portion of the collet 40 is generally cup-shaped, and its 
bottom wall 48 forms an annular shoulder or tube stop. 
A helical spring 52 is disposed about the lower por 

tion of the collet operator 16 and is disposed within the 
collet 40. One end of the spring 52 bears against the 
collet operator 16 and its other end bears against the 
bottom wall 48 of the collet 40. The spring 52 normally 
urges the collet 40 out of engagement with the collet 
operator 16. The collet operator 16 and the collet 40 
both are restrained by the seal stop 34. Correspond 
ingly, the collet operator 16 is retained within the body 
14 about the shaft 20 in operative relationship with the 
collet 40, by the collet 40. A cylindrical skirt 59 is se 
cured to the collet operator 16 and depends down 
wardly about the collet 40 to prevent anyone's fingers 
from being pinched during operation of the fitting. 
"O' ring seals 56 and 58 are disposed within seal seats 

formed in the side wall of the shaft 20, and provide seals 
between the shaft 20, the body 14 and the collet opera 
tor 16. An "O" ring seal 57 also is disposed within a seal 
seat formed in the side wall of the collet operator 16, 
and provides a seal between the latter and the depend 
ing skirt portion 59 of the body 14. 
A fluid channel 60 is provided through the shaft 20, 

and this fluid channel 60 is in communication with a 
fluid channel 64 which is, in turn, in communication 
with an outlet port 66 in the body 14. The outlet port 66 
permits fluids to be conveyed into or out of the fitting 
10 via auxiliary tubing mounted thereto. The outlet port 
66 can be plugged, and the fitting 10 merely used as a 
stop, without loss of the safety feature hereinafter de 
scribed. 
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The handle 26 has an enlarged head portion 70 which 
has a slot formed in it for receiving therein the flattened 
portion of the shaft 20 and aligned apertures for receiv 
ing therethrough the pin or rivet 24 for securing to 
gether the handle 26 and the shaft 20. The outer periph 
eral edge or edges 74 of the head portion 70 are engage 
able with the upper surface or end 77 of the adjusting 
nut 15 and form cam surfaces for operating the fitting 
10, as more fully described below. 

In using the fitting 10, the end of a smooth wall tube, 
in this case, the tube 80 having thereon a bead 81, is 
fitted about the end of the shaft 20, with the seal stops 34 
and 36 and the seal 32 disposed within the tube 80. The 
end of the tube 80 is urged onto or about the end of the 
shaft 20, until the end of the tube 80 engages and is 
stopped by the bottom wall 48 of the collet 40 which 
forms a tube stop. When positioned, the bead 81 prefera 
bly is disposed and is substantially aligned with the 
functional end of the collet 40 which grips the tube 80, 
and above the sealing member 32. 
The handle 26 initially is disposed to extend upwardly 

in longitudinal alignment with the longitudinal axis of 
the fitting 10. The fitting 10 is affixed to a tube by opert 
ing the handle 26 by pivotally rotating it 90 degrees, in 
either a clockwise or counter-clockwise fashion to a 
position as illustrated in FIG. 2, to engage its cam sur 
faces 74 with upper surface or end 77 of the adjusting 
nut 15. This camming action pulls the shaft 20 upwardly 
and/or simulateously pushes the body 12 downwardly, 
as illustrated in FIG. 2. This action and reaction initially 
pushes the collet operator 16 downwardly, and engages 
its cam surface 42 with the cam surface 44 on the collet 
40. In addition, the nut 28, on the shaft 20 engages the 
seal stop 36 and, as the shaft 20 is pulled upwardly, the 
tube stop 34 engages the end of the collet 40. The cam 
surface 44 on the collet 40 by the action of the shaft 20 
being pulled upwardly and the tube stop 34 engaging 
the end of the collet 40 and urging it upwardly, is forci 
bly engaged with the cam surface 42 on the collet oper 
ator 16. As a result, the collet 40 expands and grips the 
interior diameter of the tube 80. Simultaneously, the 
resilient seal 32 is compressed between the seal stops 34 
and 36, and seals the inside diameter of the tube 80. 
When the bead 81 is disposed in alignment with the 
operative or gripping portion of the collet 40, it tends to 
prevent any distortion of the tube end, when the fitting 
is affixed to it. 
The flats 75 on the enlarged head portion 70 of the 

handle 26 provide a stop, so that when the handle 26 is 
operated to these stop positions, it need not be held. The 
degree of sealing and gripping can be controlled by 
adjustment of the adjusting nut 15. 
The handle 26 is operated in a counter-clockwise 

direction to its initial position to release the fitting 10. In 
doing so, the shaft 20 and the seal screw 28 are pushed 
downwardly, to disengage the seal 32. The spring 52 
bears upon the annular stop 50 in the collet 40, and 
urges it out of the collet operator 16, to thereby release 
the grip on the outside diameter of the tube. 
A fluid pressure also can be used to provide or assist 

in providing a more positive or secure engagement of 
the fitting to the tube 80. This fluid pressure is exter 
nally applied to the fitting 10, via the port 66. This fluid 
pressure not only flows into and through the fluid chan 
nel 60 in the shaft 20 but it also flows about the shaft 20, 
between the body 14 and the collet operator 16, into a 
fluid chamber 96 between the body 14 and the top of the 
collet operator 16. This fluid pressure, therefore, is 
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4. 
exerted on the top of the collet operator 16 forcing it 
downwardly in engagement with the split collet 40, 
thereby forcing the latter to more securely grip the tube 
80, 

This construction of the fitting 10 also provides a 
safety feature, in that the fitting 10 will not automati 
cally be disengaged with a tube 80 should the handle 26 
accidentally be operated to its inoperative position dur 
ing the course of testing a tube. With the fitting 10, 
should this happen, the shaft 20 is retracted as before 
described, but in this case, the collet operator 16 is 
forcibly urged into engagement with the collet 40 so 
that the latter still will grip the tube 80. What effec 
tively happens is that the body 14 and the collet opera 
tor 16 separate enlarging the size of the air chamber 96, 
but the fluid pressure still is exerted on the top of the 
collet operator 16 forcing it to cam the collet 40 to grip 
the tube 80. Accordingly, the fitting will grip the tube 
80 in generally the same fashion as it does when the 
handle 26 is first operated, until the fluid pressure is 
released. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding de 
scription, are efficiently attained and certain changes 
may be made in carrying out the above construction, 
Accordingly it is intended that all matter contained in 
the above description or shown in the accompanying 
drawings, shall be interpreted as illustrative and not in a 
limiting sense. 
Now that the invention has been described, what is 

claimed as new and desired to be secured by Letters 
Patent is: 

1. A fitting for mounting to the end of a smooth wall 
tube to seal the inside diameter thereof, said fitting com 
prising a body having a passageway extending longitu 
dinally through it; a collet operator at one end of said 
body having an aperture in it in axial alignment with 
said passageway in said body and a can surface on an 
outer surface thereof; a shaft slidably disposed within 
and extending through said passageway in said body 
and said aperture in said collet operator; means coupled 
to one end of said shaft and operable to slidably recipro 
cate said shaft; an elongated tubular split collet slidably 
disposed about at least a portion of said collet operator 
and having a cam surface on an interior diameter 
thereof operatively engageable with said cam surface 
on said collet operator and an outer surface on said split 
collet operatively engageable with the interior surface 
of said tube to grip said tube without deforming it; 
biasing means disposed between said collet operator and 
said split collet for normally urging said split collet out 
of engagement with said collet operator; the other end 
of said shaft having sealing means retained thereon; said 
split collet and said collet operator being forcibly urged 
together to engage said cam surfaces to thereby cause 
said split collet to grip the inside diameter of a tube and 
said sealing means being compressed into sealing en 
gagement with the inside diameter of the tube when said 
shaft is operated, said sealing means and said split collet 
being disposed with respect to one another so that the 
sealing means engage the lower end of said split collet 
to raise the latter to engage said cam surface on it with 
said cam surface on said collet operator. 

2. The fitting of claim 1, wherein the lower peripheral 
portion of the outer surface of said collet operator is 
conical-shaped so as to form said cam surface on it, said 
split collet having a reduced diameter portion at the 
lower end of it, an interior diameter of said reduced 
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diameter portion being conical-shaped so as to form a 
cam surface complimentary with said cam surface on 
said collet operator. 

3. The fitting of claim 1, wherein said sealing means 
comprises a substantially cylindrical-shaped resilient 
member disposed about said shaft, said resilient member 
being sandwiched between a pair of washer-like seal 
stops disposed about said shaft, said pair of seal stops 
compressing said resilient member into sealing engage 
ment with the inside of a tube when said shaft is recipro 
cally operated. 

4. The fitting of claim 1, wherein said body has an 
opening therein for receiving external means which 
provide a flow to said fitting; a fluid chamber between 
said body and the top of said collet operator; said shaft 
having an axial bore in it in communication with said 
opening in said body and said fluid chamber; fluid flow 
from an external source coupled to said opening in said 
body and from said fitting flowing into said fluid cham 
ber and exerting a fluid pressure on said collet operator 
to forcibly urge said collet operator in engagement with 

10 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

6 
said split collet to thereby provide a more secure 
on said tube. 

5. The fitting of claim 1, wherein said means for recip 
rocating said shaft comprises a handle. 

6. The fitting of claim 5, wherein fluid pressure is 
exerted upon said collet operator to forcibly urge said 
collet operator in engagement with said split collet to 
cause the latter to grip said tube once fluid pressure is 
coupled from an external source to said fitting regard 
less of the operative position of said handle, whereby a 
safety factor is provided preventing the accidental dis 
engagement of said fitting from a tube should the handle 
be accidentally or inadvertently operated to its inopera 
tive position when the fitting is affixed to a tube and 
under test. 

7. The fitting of claim 5, further comprising adjusting 
means coupled with said body and disposed between 
said body and said handle, said adjusting means permit 
ting the sealing and gripping forces exerted on a tube to 
be adjusted by controlling the sliding reciprocating 
motion of said shaft. 

8. The fitting of claim 7, wherein said adjusting means 
comprises a nut threadedly affixed to said body. 
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